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Introduction
Stimuli-responsive polymeric materials have attracted considerable attention and have become a much studied sub-discipline in contemporary polymer chemistry [1] [2] [3] [4] [5] [6] . This burgeoning field has significantly benefitted by advances in controlled (radical) polymerizations, which has led to rapid development of novel stimuli-responsive polymers with bespoke and well-defined (macro)molecular architectures with largely predictable physicochemical properties. The growing interest in smart polymers able to respond to different stimuli including: temperature, light, pH, ionic strength, and analyte concentration has led to the development of functional polymers with a range of new applications [7] [8] [9] [10] [11] [12] [13] [14] , including smart drug delivery systems for instance [15] [16] [17] . In addition, the last decade has provided stimuli-responsive polymers capable of sensing and responding to environmental changes or the presence of analytes. Compared to their molecular-scale brethren, macromolecular based sensors offer several advantages including improved detection sensitivity, better dispersability in aqueous media, and flexibility of processing thus facilitating their integration into viable devices.
Temperature and pH play a central role in many fields of science and engineering, and as a consequence, attention has been directed towards the design of smart polymeric systems capable of monitoring these two parameters. Usually these polymeric sensor systems incorporate reporter units which take advantage of the intrinsic responsiveness of polymers to their microenvironment such as the structural changes that accompany temperature (e.g. Lower Critical Solution Temperature, LCST) or pH changes. Although numerous responsive polymer matrices incorporating either temperature or pH sensitive fluorescent probes have been reported in literature [18] [19] [20] [21] [22] [23] [24] , it is noteworthy that very few dual-fluorescent sensors capable of monitoring both temperature and pH changes have been described in literature [25] . Moreover, in comparison to fluorescence based sensors, only a limited number of absorbance-based visible polymeric sensors has been reported to date. More particularly, thermo or pH responsive polymeric sensors featuring a visible readout have largely focused upon solvatochromic dyes (e.g. mercocyanine or coumarin or rhodamine type dyes, dispersed red 1, bromothymol blue) that have been physically or covalently embedded into a thermoresponsive polymer matrix [25] [26] [27] [28] [29] [30] [31] [32] .
Recently, our group has reported a straightforward supramolecular approach to elaborate a new family of thermosensors with an associated direct visible readout [33] . This host-guest concept is based on the thermo-responsiveness of coloured complexes formed from naphthalene functionalized PNIPAM as guests and cyclobis(paraquat-p-phenylene) (CBPQT
4+
,4Cl -) as host, that above their cloud points undergo LCST-induced dethreading, thereby resulting in a complete disappearance of the characteristic purple colour associated with complexes of this type. This concept was notably exploited to create supramolecular-based programmable, reprogrammable thermometers that also display a thermal memory function. Here, we report on the elaboration of a new supramolecular polymeric system, consisting of a 1,5-diaminonaphthalene end functionalized PNIPAM (Napht-N-PNIPAM) complexed with CBPQT
,4Cl -, capable of sensing both temperature and pH with a visual readout. In this paper, the synthesis of Napht-N-PNIPAM and its propensity to form a strong coloured host-guest assembly in aqueous media with CBPQT
,4Cl -is reported in detail, as well as the thermo and pH responsiveness of Napht-N-PNIPAM . CBPQT supramolecular complex.
Results & Discussion
A novel RAFT agent Napht-N-CTA was conveniently prepared from the coupling reaction of 1,5-bis[2- In addition, when the temperature was cooled below the cloud point, the colour of the solution turned back to intense blue-green. This feature was monitored by UV-vis spectroscopy and it appeared that the maximum of absorbance of the absorption at 697 nm did not change even after 3 cycles of heating/cooling cycles, suggesting that the complexation/dethreading upon simply heating and cooling the aqueous solution is reversible ( Figure S 8) . 
pH-responsiveness of Napht-N-PNIPAM . CBPQT complex in water Scheme 2. Study of the pH-responsiveness of Napht-N-PNIPAM
After demonstrating the thermo-sensitivity of Napht-N-PNIPAM . CBPQT, its pH-responsiveness was next studied (Scheme 2). Here, the main objective was to exploit the propensity of the 
Conclusion
In this contribution, we have synthesized, using a RAFT procedure, a novel well-defined ITC and UV-Vis measurements. Interestingly, this complex can be conveniently disassembled either beyond its cloud point or in acidic conditions, thereby leading in both cases to the visual disappearance of the intense blue-green solution. Hence, such supramolecular assemblies can be considered as a dual sensor capable to sense both temperature and pH with a direct visible readout.
Based on this supramolecular approach, we are currently designing more sophisticated multifunctional sensors capable of monitoring temperature, pH and CO 2 . Our work in this area will be reported in due course.
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